Films preparation 105
Films were prepared by casting. Initially two aqueous solutions were prepared by 106 magnetic stirring, one containing 10% (w/v) gelatin at 100°C and the other containing 107 2.5 % (w/v) glycerol plus 0.04% (w/v) methyl orange, neutral red or bromocresol green 108 (MO, NR and BCG respectively) at room temperature. Equal volumes of both solutions 109 were then mixed by stirring for additional 30 min at room temperature and the pH was 110 adjusted to 2, 6 and 11, with 2 mol/L HCl or 2 mol/L NaOH. Finally, 10 mL of each 111 film-forming solution were cast onto polystyrene Petri dishes (64 cm 2 ) and dried in an 112 oven with air flow circulation (Yamato, DKN600, USA) at 60ºC for 3 h. Resulting films 113
were preconditioned 48 h at 20ºC and 58% relative humidity (in desiccators with 114 saturated solutions of NaBr) just before being peeled from the casting surface and 115
characterized. 116
Furthermore, control gelatin films without the incorporation of acid-base indicators into 117 film-forming solutions, at pH= 2, 6 and 11, were obtained as described previously. 118
Three independent batches for each type of protein film (G, G+MO, G+NR, and 119 G+BCG) were performed. 120 121
Films characterization 122
Thickness: Film thickness was measured by a digital coating thickness gauge (Check 123
Line DCN-900, USA). Measurements were done at five positions along the rectangular 124 strips for the tensile test, and at the center and at eight positions round the perimeter for 125 the water vapor permeability (WVP) determinations. The mechanical properties and 126 M A N U S C R I P T (1) 140
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Values were expressed as the means of nine measurements on different areas of each 141
film. 142
Visible absorption spectra: Each film specimen was cut into a rectangular piece and 143 placed directly in a spectrophotometer test cell. A spectrum (from 400 to 800 nm) of 144 each film was obtained in an UV-Vis spectrophotometer (Beckman DU650, Germany). 145
Measurements were performed using air as reference. All determinations were 146 performed in triplicate. 
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Films' response to pH changes 202
Each film was faced with liquid, semisolid and gaseous media of different pH: i) adding 203 a drop of 2 mol/L HCl or 2 mol/L NaOH directly on films; ii) placing the films in 204 contact with gels prepared from gelatin solutions at 7.5% w/v at pH= 2.5, and 11; and 205 iii) exposing the films to gaseous atmospheres generated by acetic acid glacial (C 2 H 4 O 2 , 206 pK a~4 .8, Anedra, Argentina) and ammonia (NH 3 , pK a~9 .3, Anedra, Argentina). 207
Photographs of films before and after (30 minutes) contacting it with those media of 208 different pH were taken with a digital camera (Kodak M853, USA) and color variations 209
were measured using a colorimeter (Konica Minolta Chroma Meter CR-400), as 210 described above, at the same time films were photographed. 211 212
Statistical analysis 213
Results were analyzed by two-way ANOVA (two factors: pH and presence of acid-base 214 indicator, in three and four levels, respectively: pH=2, 6 and 11; control films (G) and 215 those added with MO, NR and BCG (G+MO, G+NR and G+BCG, respectively). Means 216 were tested with the Tukey's HSD (honestly significant difference) test for paired 217 comparison, with a significance level α=0.05, using the Statgraphics Plus version 5.1 218 software (Statgraphics, USA). 219 220
Results and Discussion 221
Appearance and optical properties of films 222
All gelatin films prepared with or without methyl orange, neutral red and bromocresol 223 green acid-base indicators at pH 2, 6 and 11 were homogeneous, thin, flexible, and 224 transparent. The absorption spectra of these colored films showed peaks at different wavelengths in 238 the visible range, which were related to their colorations. Gelatin films incorporated 239 with MO (G+MO) were orange at pH 2, yellow at pH 6, and purple at pH 11, with 240 maximum absorptions (λ max ) at 510 nm, 430 nm, and 570 nm in their respective spectra 241 (Figure 2.A) . It is worth noting that films with MO at alkaline pH showed a purple 242 color not reported for this indicator in the cited literature (Sabnis, 2007) . On the other 243 hand, gelatin films incorporated with NR (G+NR) were yellow at pH 11, and purple at 244 pH≤6, with λ max at 460 nm and 520 nm in their respective visible spectra ( Figure 2B ). 245
But it is possible to note, that those films prepared at pH 2 showed a higher absorption 246 peak and a higher intensity of the hue (with higher values of a* and lower values of b*) 247 than those prepared at pH 6. Finally, gelatin films incorporated with BCG (G+BCG) 248
were barely yellow at pH 2 and blue at pH 6 and 11, with maximum absorptions at 440M A N U S C R I P T
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12 more intense coloration than those at pH 6, evidenced by an increase in its absorption 251 peak, a more negative b* value and a higher a* value. 252
Coloration of films could be considered as an additional attribute for some commercial 253 applications. These materials can act as barriers to visible light, protecting food 254 products from oxidation (Cian, Salgado, Drago, González, & Mauri, 2014). 255 256 Figure 3 shows the response of all developed films when placed in contact with acid 258 and alkali liquids, semisolids and gases. This assay allows verifying the ability of these 259 films to sense pH changes, simulating that these changes could occur in a liquid or 260 semisolid food, or in the headspace of a food container as the result of the reaction 261 products of food spoilage. Thus, the material could inform indirectly about the quality 262 and safety of the product during its storage and distribution chain until be consumed. NaOH solutions on them respectively. The same behavior was observed when the films 277 were exposed to acidic or alkaline gaseous atmospheres. It is noteworthy that acidic 278 gaseous atmosphere produced by acetic acid did not alter the color of the yellow film at 279 pH 6 and turned purple to yellow film at pH 11, not reaching the characteristic orange 280 color of MO in acidic medium. This could be attributed to the pKa of acetic acid (pKa ~ 281 4.8) that is higher than the pH at which MO turns to its acid form (pKa=3.7). 282
Films´ response to pH changes 257
Films at pH 6 and 11 in contact with semisolid medium at pH 2.5 veered to the same 283 yellow acquired by acidic films, instead of the expected orange coloration. This could 284 be attributed to the diffusion of the indicator to the gel during the assay, which also 285 provided color to the media. Meanwhile against semisolid media at pH 11, films at pH 6 286 reached the alkaline purple coloration, but those of pH 2 turned yellow. It seemed that 287 these acid films failed to achieve the pH of the gel or that their structural characteristics 288 favored the diffusion of the indicator, according to the observations previously 289 mentioned. 290 decrease in water solubility of the resulting films (p<0.05), being this effect higher at 341 pH 11 (ca. 60%) than at pH 2 and 6 (ca. 40%). NR did not affect the water solubility of 342 gelatin films (p>0.05) and BCG caused differential behaviors on water solubility 343 depending on the pH of the film-forming solutions: increased it ~25% at pH=11 344 (p>0.05), decreased it ~40% at pH=6 (p>0.05), and did not modify it at pH=2 (p<0.05). 
